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The hair clock or (to put it another way) why is hair growth cyclical?
Andrea Marliani
University of Florence, Italy 

How long the anagen phase lasts is determined by the amount of energy available. For the anagen phase and protein synthesis 
to be maintained, the follicle needs ATP energy. This energy is released by metabolizing glucose through glycolysis and by 
the Pentose Phosphate Shunt. Glucose continues to be produced during the Krebs Cycle. ATP is produced during glycolysis, 
while NADPH is produced in the Pentose Phosphate Shunt.The metabolism of glucose is activated (is turned on and off) by 
the adenylyl cyclase  enzyme. When this enzyme is withheld, glycolysis stops, as do the Pentose Phosphate Shunt and the Krebs 
Cycle. When glucose is no longer metabolized, the energy supply is turned off; and this ends the anagen phase.The hair cycle 
is controlled by sex steroids. Not by hormones circulating in the blood but by hormones that are produced within the follicle 
itself. Dihydrotestosterone inhibits the adenylyl cyclase enzyme, while estrone stimulates it. A follicle in the anagen phase 
always tries to reach the catagen stage and then the telogen stage. For the follicle to be able to move on to the catagen stage, 5 
alpha reduction is required. The 5 alpha reductase enzyme changes testosterone into dihydroteststerone. 5 alpha reduction uses 
the NADPH produced in the Pentose Phosphate Shunt. It is, therefore, dependent on NADPH. Glycolysis stops at the end of 
the anagen phase, as does the Pentose Phosphate Shunt; and NADPH is no longer produced. There is no 5 alpha reduction, and 
all metabolic activity is geared to aromatization. There is an abundant production of estrone at the close of the anagen phase; 
and this activates the adenylyl cyclase  enzyme. Glycolysis begins again and the cycle sets off again.
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